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VaRISBLE CONDENSERS 


Peak volte Copacity Peck voltege 
Type ating Type max, mentd, rating 
8302 4600 9335, 355 4600 
8305 4600 9350 510 4600 
8307 4600 9522 225 - 225 4600 
8310 4609 $602 28 7500 
8315 4600 9605 56 7500 
8805 4600 9607 31 7500 
8810 4600 9610 106 7500 
8815 4600 9615 154 7500 
9315 4600 9905 56 - 56 7500 
9325 4600 9910 103 = 103 7500 


THE OUTSTANDING FEATURES OF HAMMOND 
VARIABLE CONDENSERS ARE LISTED BELOW 


‘© Moximum Capacity and Voltage Rating 


High Moximum to Minimum Cepacity Retio, 
for Size 


Rigid Stetor Suspension. 
Leng Leokege Path 
Mere Uniform Pewer Distribution in Plates 


Panel ond Boss Mountings. 

Rounded and Polished Plates '3000 y. up 

* Voltage ond Capecity Stemped on 
Condenser. 

‘© Spacer Type Construct 

* Hammond. Low Lacs Cons 

# Alsimag 196, Mycalex, 


© Ample Rotor Conteet, 
‘= Substontiol Hot Tin-Dipped Lugs, 
‘© Fully Gucrantoed, 

© Attractive Appearance. 


CANADA’S MOST COMPLETE 
LINE OF AMATEUR TRANSMITTING EQUIPMENT 


Available at leading jobbers from Coast to Coast 


VesvH VEsHe VESAHW 


HAMMOND MANUFACTURING COMPANY 
Limited 


ONTARIO - 


MARCONI CRYSTAL 


FOR AMATEURS 
NOW AVAILABLE 


MADE IN CANADA 


Type 120-250 
$4.25 


Type 120-155 
$4.25 


The New Marconi low drift 40 metre crystals 
(7 to 7.3 Mc) have been specially designed for 
Amateur use and will provide a temperature coefficient of 4 
cycles per megacycle per degree Centigrade, or less. Crystal 
tolerance within +. 1 Ke. of Frequency marked on case. 

In addition we would point out that o 40 metre crystal (7 to 
7.3 Mc.) operated on its 4th harmonic in a tritet oscillator, is 
© very practical way of controlling on amateur transmitter’ on 
the 10 metre band, For 5 metre operation (56 to 60 Mc.), 0 
doubler stage following the tri-tet oscillator will be quite prac- 
tical. You are no doubt quite familiar with the tri-tet circuit, 
which is fully explained in all amateur handbooks 


Marconi 40 metre crystals are available in two popular styled 
holders. The type 120-155 may be readily mounted, either 
single or double, in on ordinary octal socket, 

whereas the type 120-250 may be mounted 

in a standard five-pin socket 


Address & 
Nearest Ma 


ss to Your Radio 
Branch Office 


Also For Longer Life, More Power ond Better 
Tone use MARCONI RVC RADIOTRONS. 


CANADIAN MARCONI COMPANY 


Established 1903 
MARCONI BUILDING, MONTREAL, 
VANCOUVER WINNIPEG TORONTO HAL! 
ST, JOHN'S, NPLD. 


MARCONI - 72.Gzectest Meme in boli 


AVAILABLE NOW! 


TYPE AX2, THE NEW BLILEY CRYSTAL FOR AMATEUR FREQUENCIES 


Just one look at the many features that 

make up this new type AX2 and yo 

understand why we say it’s a worthy 
successor to a long, famous line of Bliley 

Crystals for amateur frequencies: 

1 To prevent “aging” it is acid etched 
to frequency by Bliley’s patented 
process. 

2 Nameplate calibration accurate to 
> .002% at 25°C. infactory oscillator. 

3 Temperature stability better 
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+ .02% between —10°C. and +60°C. 
Activity level tested between —10°C, 
and +60°C. 

5 Stainless steel, coined electrodes, con- 
tact plates and spri 

Solid, stainless steel pins. 

Welded contact between 

pins and contact plates. 

Neoprene gasket seal. 

‘Moisture resistant, molded 

phenolic case and cover 

10 Small, compact size permits 

easy stacking. Two units 
may be mounted back to 
back in standard octal 
socket. 


Not a thing has heen overlooked to in 
sure top condi 
tionsencoun’ uipment. 


Alll our wartime e 
this new model 
for amateur freq 


Frequency selection from your Bliley 
distributor's stock 


TPE axa 
2500-2000 . . . $2 
7000-8722... 2 i. ] 


ees are quoted in USA. funds 
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BLILEY ELECTRIC COMPANY, UNION STATION BUILDING, ERIE, PENNSYLVANIA, U.S.A, 
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SPECIAL 


LOW PRICES 


ON RADIO TUBES 


baie te yates, as) ata 
BTS! TTS Cage | ree tap 
Fe ay ae 
ier Se se ; 

SEPT 1.65 Biz 65 K1007 40 
3 ast) a) iat ay as 
a nS 
i to attlasea : 

FSO 35 9006 30 80134 * 3.00 
ee a be ee ee 


Now Releoses 


See Your Jobber Now! 


Through the joint efforts of Wor Assets Corporation and 
the undersigned Committee it has been found possible to 
offer the entire war surplus stocks of transmitting and 
cathode-ray type tubes, through the regular distribution 
channels, at the foregoing substantially reduced prices. 
The tubes are guaranteed operable at published ratings, 
and the prices will remain in effect as long as stocks last. 


Manufacturers Radio Tube 
Committee 


Formed at the request of the Department of Munitions and 
Supply, ow sole disposal agency on radio tubes for War 
“Assets Corporation. 


Canadian Westinghouse Co. Ltd. Northern Electric Co. 
Canadian Marconi Co. Rogers Electronic Tubes Ltd. 


Canadian General Electric 
Co. Ltd. 
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us 

For this first 1940 issue we think you 
‘would be interested in knowing a little 
bine about your Association. 

Prior to our first post-war issue, June 
1945, a monthly Friday night bull ses- 
sion of setviee, exservice, and war in- 
dustry hams decided it was about time 
the Association began to funetion again, 
As you know, a real fine start was made 
hefore September 109, and like every- 
thing else, just as things wero coming 
along. bung!! So, after much debate, 
‘abd many nightmarish: meetings, sone 
twenty of the gang offered to do what 
they could to re-activate the Associa 
tion, aad to get XTAL out again, Many 
vf these were not pre-war members, and 
the representation was front all of Can 
ada, 

So, if und when the work could ‘be 
Gone, the stuff collected Loxether, the 
ads procured, « new and busy. printer 
ined up, wtes, XTAL was mailed out to 
you. In order Uhat it he mailed the boys 
typed all the address stickers, and on 
rmailhug night eneh time, stuek the labels 
sani stamps on and saw that they got 
to the P.O, That's why some of the 
XTALS never reached you... t 
ressee were Incorrectly typed. Bul 
Four issuex out of the originally planned 
five were gotten out, We doubt if any 
other group interested in any hobby 
ould, or would, ive freely #0 much 
time, 

Assistunt secretaries were appointed 
to try to keop up with sending your 
membership cards, and answering your 
swallegant letters. By Christmas it was 
obvious that something had to be done 
ta ive you better service and a finer 
XTAL. “A small canvass was made of 
our advertisers. Would they feel that 
an increase ip advertising rates was 
Justitied? Previous rates being based to 
cover costs of printing, and postage 
alone, For an increase ‘in cirealation, 
Tor the fine example we all set during 
the war, and for their interest in the 
amateur’ market in the future, they said 
“yes”, An advertising rate’ was thus 
established that would enable your 
Association to set up a stnall office and 
staff. Don’t forget, pre-war, our mem- 
bership was not large, but with it stand- 
Ing at nearly 1,500 now, and inereasing 
very rapidly the old executive deemes) 
Justified jn taking steps to keep abreast 
‘of the times, 
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Unfortunately, with office space une 
available in 2 permanent way, we do not 
have permanent quarters, But they will 
be established soon, we ave sure, Plans 
also call for a HQ’ station, to work on 
all bands, so that your questions may 
be answered by mesns of our mutual 
hobby. 1946 will see many interesting 
things for us VEs, 

May we mention that advertisers are 
interesteil in “paid cirealation"’, whether 
it is actually paid, or embodied in mem- 
Yershiv, In order to build XTAL to three 
or four times its present size, our mem- 
bership must be enlarged, We have set 
no goal for membership totals. But, we 
do expect 99% of the active VEs ‘will 
Uecome members this year. Every day 
‘we run into old-timers: "Geo, I've heen 
meaning to sent my dues 4p," oF get let~ 
ters: “I just didn't get round to shoot- 
ing in my fees, so am enclosing $2.00, 
Just to aake sure 1 don’t forget this 
time". ‘The annual dues are only $1.00, 
We know you're with us, s0 drop a line 
anil your dollar with it, Bvery one froin 
you... and you... and you, . , soon 
Inakes’ another 1,000 inembers. 

‘We hope you will excuse this pen, 
editorially, but we just realized that the 
past four’ issues of XTAL didn't even 
‘mention annual dues, exeept on the ap- 
plicstion form, Just another thing we 
overlooked doing things in spare time, 

o 


‘THEY'RE COMING 

Ottawa, Ont Jan, 16th, 1946, Ttee- 
tive 3 pm, today, two more frequency 
dunds have been ‘relensed for amateur 
use. ‘They are 420.420 me,, and 1215- 
1295 me., with peak permissible power 
for each Iund, 50 wate, The same 
bands are released ta U.S, amateurs by) 
the FOC, 

—o- 


NETS 
Until some of the other bamls bevome 
lable the brasspounvlers are impro- 
; and the Lakeshore Net is under 
When the band is otherwise dead 
traffic js running from Oshawa to 
Niagara Falls, N.Y., by way of Whitby, 
‘Toronto, Hamilton, St. Catharines, This 
small net wishes ‘some one or tio in 
each town cast. of Whithy amd west of 
Hamilton would have a listen on 28 me. 
Look for 3BAD, 3QU, 328, 3BEL, aGT, 
AEM, 3CD, 3AKW, 3AUQ, 3AKW, SQH, 
WSPMF, and many others from 7 to 10 
PM EST. 
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Antenna Coupling Circuit Design - Part 


By J. CR PUNCHARD, VE2K 


Pi Network Design 

‘The familiar Pi Network has heen 
widely used for many years in amat 
and commercial transmitters because of 
its flexibility, ease of adjustment aud 
smooth contval. Tr provides an excellent 
method of matehing the P.A. stage t 
the antenna cirenity and is. particularly 
sultable for high power equipment be- 
eause of its harmonic attenuation ehar~ 
acteristics, The Pi circuit is adaptable 
to both balanced and unbalanced sr 
rangements and it can be used direetly 
between the plate of an amplifier tube 
and the antenna or transmission line, or 
it ean follow a tapped or inductively 
coupled tank eireuit, Because of its wide 
usage, it is Importaot to hams ty under 
stand how ft operates and how to design 
it for maximum performance, The pur- 
pose of this article is to present some 
simple theoretieal considerations, to dis 
cuss design limitations and to develop a 
rapid method of working out practical 
component. values, 
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control which can he used to 
the amount of resistanee: inten 
into the tank cireuit,, in other 

Variation of the 


duced 
words, a load eoutrol. 
capacity at Ce will of eaurse affect the 
tuning of the civeuit and readjustment 
of Ca will he required to establish reson 


‘The parallel eondensor-vesiatance coin 
n Pig. 7 (a) can he represented hy 
equivalent secios resistance and 


its 
eapacity Fig. 7 (h) baving the fallowing 


Substituting these values in the orig: 
inal tanie cirevit produces Fig. 7 (v) 
where resistances Bx’ and Re combine ta 
form Rt and reactances of Lh and Co’ 
add algebraically. For given values of 


Fieg— °* 


fa) 
‘The simplest unbalanced Pi ireuit is 


shown in Pig, 6 (a) arranged ty work 
between the amplifier plate and a re- 
sistive Joad, which is usually a couxiat 
transmission line. Fig. 6 (b) shows the 
equivalent eiceuit from whieh it is ap- 
parent that thie arrangenwent is simply 
an impedance transformer used to stop 
up the characteristic impedance of the 
soaxial line, or other load eireuil Rx to 
the proper value RI’ required to load 
the tube, This cireuit ean be drawn as 
1 (c) and at once we recognize the 


of this article,” with an additional enn 
denser Ce connected aeross the load Rx. 
Now a condenser in pavallel with re. 
sistance has the effect of reducing the 
effective value of this resistance. If the 
eondensey is variable, we have a eon 
“Northern Eleetrie Co., Montreal. 


) (c) 


RU and Rx’ the values of Ca and L ene 
he olitainted directly from Fig. 4 (Part 1). 
To make the cirsuit tune, the inductance 
of coil Lh must he increased. nntil its 
reactanjee is equal to the value of re- 
ice found from Fig. 4 plus weaetunee 
of Ce at the operating frequency. ‘This 
solution is carried out by assuming some 
value of Ce. It is only presented here 
it explains in simple terms how 

iug is obtained. 
Many people have tuned in pi networks 
ithout realizing just what they 
Fram the foregoing dis- 
cacy to see why condenser 
Ca is called the “tuning contro!” ani Ce 
the “load contral”, The tuning condenser 
is used to obtain resonance in thie wet 
work for any particular setting of the 
loading condenser. The inductance of 1. 
ean be any reasonable value helow « ver 
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crease eapacity of Ce, tetune Ca for re 
sonance dip aril recheck amplifier plate 
current. If it is now too tow, plato load 
Impedance is toa high, the resistance 
coupled into the eireuit is too small and 
capacity of Ce must be decreased. ‘This 
process is repeated until the correct 


gh ah 2h x 
lia “Te “eT % a 


tain maximum. This will result in an an~ 
symmetrical network, where the react- 
ances of Ca, Ce and Lb are all different, 
Tt can be shown that u symmetrical pi 
network, where Xa=Xb=Xe results in 
the highest efficieney of power transfer. 
Note: 


Ky = fonetane of 


Xo = reetanen af C- 


Xe = rometane Of Toe = 2A. 
where f Is the operating frequency: 


When waning an unds 
work, we normally set inductanes 
ome arbitrary value whieh we hope is 
below. the maximum value, because 
otherwise matching cannot be obtained, 
Ge Is then set at about mid-seale value 
and Ca is tuned for minimum resonance 
dip in amplifier plate current. (This 
fagsuiiex that fixed bias is applied to gel 
of amplifier 90 that a dip actually is ob 
tained when the tank cireuit is resonat- 
ed). If resonance is not obtained. the 
value of Lh is changed one way or the 
other until the civenit tunes. Then we 
ook at the value of the loaded amplifier 
Wate current. If it is higher than the 
manufacturers rating for given operat 
ing conditions, the load impedance pre- 
sented by the pi cireuit ix evidently too 
low. Referring to Part 1, this means that 
too much resistance Is heing introduced 
into the tauk eireuit. ‘Therefore, Ce must 
be changed i value to reduce the effec~ 
tive value of the primary load impedance 
Tx as shown in Fig. 6 (e). From equation 
fi we see that the reactance Xe of con- 
denser Ce must be made cmaller, which 
cans more capacity, We therefare in- 


Joaied plate current if obtaimert al re- 
soanece dip. 
The values of Xa, Xb and Xe-can be 


obtained directly by’ealeulation from the 


following formulae. 


x aS say 
ec es « 

eee ow 
ua vane 

‘the maximum value that Xb ean fave 


is YRRx HY. In other words if Rx = 60 
ohms and RY = 1600 ohms Xb max, 
0 X 1500 = 300 ohms, ‘Tho inductance 
required will he Lh = 00 x 10" miero~ 
eu 
henries where £ is iv eycles. If we use 
this maximum value of Lh, then Xb! 
RxRI' and the expression under the yoot 
sign it equations 8 and 9 is equal to zero, 
This makes Xa — —Xb and Ke = —Xb 
which means the three reactanees are 
equal and the network is sysunetrical 
nd also the most efficient in transfer 
ing power to the antenna, 
‘Many practical designs can be evolved 
by using values of Xb less than the 
maximum, Normally Xb ic made equal 
tw 08 VRXRI or 0.9 VRxRE. This 
results in Jarger values of capacity at Ce 
than at Ca and is the familiar so-called 
Colin's network, Equations & and 9 are 
then solved usiiye the positive sign in 
front of the radical. This produces the 
standard pi network per Fig. 6 (a). [ 
the negative sigu is used, Xe becomes 
positive, Le. inductive ami the network 
Of Fig, 9 results, This is still a pi eireuit 
‘and is perfectly practical. Ty some eases 
it may he more economical to use a coil 
at Xe than a conilenser. 
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Example—Suppose a 65 obia coaxial 
tyansmigsion line (properly terminated in 
65 ohms at the antenna end) is to be 
matched to 6 tube requiring a dynamic 
load impedance of 1800 ohms. The oper- 
ating frequeney is 14 MLC. What are the 
ceiroult values 


x, 


we} He 


Py Line yes tammy 

‘The use of an A.RRL. Lightning Cal 
eulator is recommended for rapid deter 
‘mination of the design of R.P. induct- 
ances to provide inductance values at 
least approximating the ealewlated 
yahies, This Calculator is sufficiently se- 
curate that further measurements on 
evils ave not vequired. 

It will be realized from the above eal- 
culations that many values of Xx, Xb 
und Xe will satisfy conditions for mateh- 
ing at one particular frequeney. For 
simplicity however the symmetrical net- 
work is the only one whieh is: considered 
henceforth. For convenience of the de- 
signer the values of Xa, Xb and Xe have 
been plotted io Fix. 10 for varions yaluen 
of RV-anid Rx. Do hot be diseouraged by 
the number of lines on this diagram 
hecause there is nothing diffieult about 
it and its use ean he most beneficial. The 
heavy: solid lines ranning ap from left 
to right show the relation between values 
of RI along the abseissa seale and the 
veactanee of Xa, Xb, Xe for various 
values of Kx. To provide immediate 
values of TL and C in mierohenties and 
mmfds at various frequencies, renctance- 
frequency curves have lieen superimposed 
on this diagram. ‘The dotted lines run- 
ing up from left to right are used to 
give induetanee on top seale at fre- 
quencies marked when the induetive re- 
actanee is known. The dashed lines ron 
ning down from left to right give ea 
pacity on top seale at frequencies marked 
when the capacitive reactance is known. 


= se manta 
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All we have to know to use these 
curves are the resistance of the load Rx, 
which is usually a 50, 65 or 72 ohm 
coaxial transmission line or a 600 ohm 
single wire antuned feeder, and the loxd 
tesistainee RI’ we wish to see looking into 
the network, If the pi cireuit is used far 
coupling the plate of the amplifier 
livectly, as shown in Fig. 6 (a), RI’ will 
be the dynumie load Impedunce required 
by the tube. The method of estimating 
this value was given in Part 1 of this 
article Once these values are known 
prnceed 5 follows. Locate value of Kl 
‘on the abscissa seale at bottom of Fig, 
10, Follow this up the ordinate until it 
interseets the required load Tine Rx. Tf 
yequired read the reactance jn ohms of 
Xa=Xb=Xe on right hand on 
Seale. Th is not necessary’ to deter 
this reactance because from the inter- 
section we ean move along horizontally 
until we intersect the frequency curve 
required, proceeding straight up the 
abscissa to the value of microhencles or 
‘mmfds on top seale, Itis af course neces: 
sary to find the value of Ca = Ce in 
mmfds from the dashed frequency curves, 
and Lb in microbenries on the dotted 
frequeney eurves. These ate the values 
vequired to give perfect matching be 
tween the original resistances. Tn prac 
tice Lb would be a variable coil (prefer 
ably a continuously Variable roller eotl) 
slightly larger than the valor found fox 
Lb at the lowest frequevey, and Ca and 
Ce would he variable condensers having 
‘& maximum eapacity about 14 or 2 times 
the required capacity, 


As un example, suppose we wish to 
couple a 600 ohm single wire untined 

insmission line at 28 M,C, to.an ampl- 
fier requiring # dynamic load impedance 
of 2,000 ohms. Then RI’ = 2000 and Rx 

600, Following the 2000 obm abscissa 
up until it intersects the 600 ohm Rx 
curve we read 1090 ohms on right hand 
seale. Then Xa=Xb=Xe= 1090 ohms, 
Again following the 1090 ohm line across 
to intersect the 28 MLC. dashed curve we 
id Ca—Co= 3.2 mmfis. Note that this 
is the total capacity required from plate 
to ground ineluding stray capacity! ‘The 
minimum capacity of our variable eon- 
denser alone will probably be 20 mmfds, 
However, we find Lb by following 1030 
ohm line across until it intersects the 28 
MLC. dotted curve and read Lb = 6.1 
microhemries ou top scale, We can tell 
immediately from these figures that we 
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FIG. 


will be in trouble trying to obtain a 
inateh at this frequency, ‘beeause the 
stray capacity in the etreuit will always 
bw greater than the 5.2 mmfax matching 
eapucity required. This particular ex- 
ample was chosen to eiphusize the neces 
sity of reducing stray eapacity to a mini- 
tam at frequencies above 16 MLC, be- 
aise the capacity values required for 
inutching are of the same order ax the 
strays, 

In the above example, we have the 
choice of abandoning thie cireait entirely 
fon thie ban, elanging to a 30 ohm eo- 
axial feed to the antenna, oF reducing the 
Toad impedance RI requived. From Fig. 
10 it is apparent that even if we go to 
Rx = 50 ohms, Ca and Co will only’ be 
17 mmfds, By’ paralleling two tubes of 
similar type in the final amplifier, we 
ould reduce RI” to 1000 ohms in’ the 
above case. From Fig. 10 we see that 
for RI’ = 1000 ohms and Rx — 50 ohms, 
Cu = Ce = 245 minfds and Xb = 13 
mierohontries. In this ease, the strays 
vould he allowed to replace Ca and Ce 
and we could probably tune the circuit 
‘without using additional eoudeasers, nit 
the pi would simply be a variable 2° dia. 


G turn spaced & tur per 
This is not « practical arranpe- 
tient and our advice i to not vse a 
lixeetly coupled pi cireutt above 14 ALC: 
particulurly if we wish to use pentode 
amplifier tubes, with their attendant 
igh RI. 
‘Thore ix one trick used in commercial 
equipment which is worth deseribing, 
‘Suppose in the above example we find we 
2 mmfds for amatehing. ‘The 
capacity from plate to ground ix 
ted of measured to be 0 mmf. If 
other colle are connected in parallel with 
Ca and Ce and their induetance is nde 
justed to anti-resonate a capacity of 
about 50 mmfds at the operating fre- 
band, then Ca and 
De ea be made 50-30 + 52 = 252 
mmfils, Tn other words, the shunt coil 
absovtss the 30 mmf stray capacity and 
20 mmfds of the condenser and allows 
another 62 mmfds to be added to nro- 
vide the matching expacity required, The 
ireuit will appear as shown in Fig. 11. 
The anti-resonant circuit consisting of 
the 0.65 micohenry coil, 30 mmfd stray 
anj 20 mmfd added capaeity will present 
a yery high impedance to the cireuit if 
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the Q of the oll is reasonably good. ‘The 
losses will therefore be low and the effect 
of shunting the efreait with a coil will be 
hegligible, By this method it is possible 
to obtain matching capacities as low as 
umf 

The above discussion ix ineluded to 
‘show how a eireuit of this nature can be 
designed wxaetly on paper if the tre- 
quency is below 15 MLC. Above this fre 
quency cut and try methods are usoally 
more effective, provided they are gi 
by an essential understanding of the rela. 
tive component values aeturlly required 
to provide matehing. From Fig. 10 it ean 
be seen that to obtain reasonable values 
of capacity at 28 MLC, the network 
‘should be Worked between the lowest pos- 
sible Impedances. To match a 50 obm 
Hine at 28 MLC. RV should be about 200 
ohms in order ta make Cx = Ce = 55 
mmfds, which {s a reasonable value. This 
‘ean be’ uccomplished by tapping the eir- 
‘cuit meross a snlall section of a standard 
tank eireuit as shown inv Fig. 12 (a), or 
connecting it direetly in aeries with 'th 
tank oirenit per Fig. 12 (b), We 
hhaye smooth control on the ‘amount of 
resistanee to be coupled into the tank 
cireuit. The advantage of the pi cireuit 
ver the L network is its flexibility men~ 
tioned ubove and his ability as a low pass 
filter to attenuate harmonic voltages. 


microhenries from Pig, 10. The two vati< 
able condensers could have a maximum 
capacity of 100 mmfids and the coll could 
have 8 turns spaced over 1 inch and u 2” 
ia. The value of TL and C can now be 
found from Fig. 4, Part 1, using 200 
‘ohms for Rt, the introduced resistance, 
between ¢ sod d, and estimating RI, the 
dynamic load resistance required by the 
tube between © ard £ (Note—When the 
tank vireuit is designed for an introduced 
‘or coupled resistance af 200 ohms or 
thereubjouts, it is not necessary to take 
the HLF. resistance of the coil Re into 
account and Rt may equal Rx beenrve 
Re is usually only a few ohms for high 
Q coils), The tuning procedure for eit 
cuit Pig. 12 (u) is as follows: 


1. With the pi civetit disconnucted 
from the tank and with redveed amplifiey 
plate voltage, resonate main tank eon- 
deuser C for minimum dip. on plate cur 
rent meter. If L und @ have heen found 
from Fig, dno trouble should be had oli= 
taining resonance. Incidentally, the vali 
‘of minimum dip ewrvent shoul be very: 
tow if the coil has w reasonably high Q, 
Because the impedance across the 
loaded (ank shoul) be very his 


. Set Ca = Ce at approximately: mils 
jie Value whieh should give 50 tn 76 


Fi 12, (0) 


At 28 MC, Lb may be obtained from 
Fig. 10 and designed by means of the 
Lightning Caleulator. Tt need not be ad 
justable, unless it is larger than actually 
required. 

Por Re 
Ga = Ce 


50 ohms and RI = 200 ohms 
55 mmfds and Lh = 0.6 


(b) 


a: Turn off pawer and connect tap on 
main tank about 2 turns. from ground 
end. Since the impedance from e to d is 
purely resistive when pi network is 
properly adjusted, the tap point on the 
coil can be roughly estimated hy the 
formul 
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Net 


Where New 
Net 


‘hlimber of titrns € to d. 
‘number of turns on eoil Le 


RY" = impedance © to d (200 
‘lons in above example). 
R) = dynamie load impedance 


of isthe, 

This ix simply based on the fact that 
in a transformer the impedance ratio 
varies direetly as the square af the tars 
ratio, 

4. Turn on power and without touching 
autting of tank condenser, ailjust Ca for 
mininum dip plate current. If the mini- 
mum value i Tess than the normal rated 
load eurrent for the tube, inerense the 
coupled resistance by inerensing the ea 
pacity at Co ane retune Ca for minimmuey, 
‘This lowers the impedanee across a to b, 
raises the iinpedanee seross e-d, thus 
voupling in more resistance to the tank 
cireuit ad lowering the imped 
1, The coupling ean of course be 
ed by moving the tap farther up the ta 

oil, but it is preferable to key it ae 
lowe to ground end as pussible to reduce 
the wffective reaetunee whieh may be in- 
troduced into the tank vireuit, Tf pure 
resistance only is coupled into the tanks, 
the setting of the tank eondenser C will 
ot ehinge appreciably during the Jou 
adjustment procedure, 

5, If minimum dip current ix too Wisgh, 
‘duce londiny by decreasing: the espa 
Ce and retune Ca for wininium, 

6. Check tuning of condenser © for 
rointinum dip. Its setting should be 
lose to the original value. 1 i 
haw changed appreciably, the pi network 
is coupling in renctance and either its 
adjnstment, or its component values are 
in ervor, 


Be 70 uoas 


Fig-I3 


‘The same tining procedure is followed 
tor cirenit of Fig. 12 (h) except that the 
condenser Ca is short eireuited during 
step L above. 

The problem of strays ean be mini 
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tnized iy decreasing the value of RI' to 
0 ohms instead of 200 ohms. Fig. 10 
shows that Ca = Ce = 112 mmfds and 
LL = 0. mlerohenties approximately 
(not on curve) at 28-M.C. 

If the strays are minimized, this eir- 
colt will also match the 600 om single 
wire feeder with which we struggled 
previously at 28 M.C. We can choose 
RY = 20 ohims avbiteavily, then if Rx 
600, Ca = Ce = 50 mmfas and LY 
0.85 microhenries approximately, From 
Fig. 4 we find L and © as before, by 
estimating Rt as 20+ 2— 22 ohms ‘and 
the tube Teall i. 

The pi ciresit ean alka be coupled to 
the tank inductively per Fig. 13. 

‘This elreuit is harder to handle because 

values of mutual inductance are re- 
aired between tank and coupling. cotta 
for normal pi cirenit component values. 
Vinless the input. eapacity Cais mae 
very large, the input impedwice of the 
i ill normally he at least several hun- 
feed ohons, which requiees high values of 
mutual, Inductive coupling will Ive dis- 
uss in Part ITT of this artiele, 

‘The pi can be adapted for. halancod 
‘ush-pall operation per Fig. 14 (a) and 

}. For given inpoe and lou impet- 
ances, the component values are obtained 
4 Vetore from Fig. 10, Lh is then halved 
and balf pat in each side of the eireutt. 
Fix, 14 (b) is the preferable chroult be- 
cause the groundeit split. stator con 
Gensers tend to balance charging volt= 
‘ages which may build up on the trans 
‘mission Hine. Ii this ease, the expucsty. of 

ich section is made twice the value ob- 
tuined from Fig. 10, so that the effective 
capacity across the pi is anme as the 
Yalue aved for an unbalaneed pi eivenit- 
‘The complete solution of the push-pull 


tb 
i+ ES 

Re Rx 
cy hy 
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circuit is too involved for discussion. here 
and will be reserved for a Suture urticle, 
Condenser Voltages 

It is of considerable importance: to 
know what: voltages to expect across tin 
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pi eirenit condensers. These yultages de- 
pend on the impedance at the particular 
point avd the power being transmitted 
through the network, By Olyn’s Lavy, and 
neglecting losses, 

B 


Be rh 
= Vew tn 
Where Bi = RMS volts eros Cu at 
carrie 

Bs = RMS volts across Ce at 

Wo = RMS Carrier Power output 
in watts, 

Be = RMS volts acrvss C at 
carrier. 

Brom the foregoing information RI 

and Rx are known. The approximate 


power output is known from the tube 
ratings and operating voltages, Ei and Bs 
cean then be enleulated from equations 12 
and 18, The peak value of these voltages 
will be 1414 times the RMS values. Por 
CW, the variable condenser used should 
have a peak rating not less than twice 
the peak value computed xbove. For 
phone, the HMS voltaye at 100% modu 
lation’ will be twice the RMS carrier 
value. The peak voltage will therefore 
be 2 x 1.414 x RMS voltage. Using a 
sufety fuetor of 2, the ntinimum voltage 
rating of the condensers shonld be 4x 
1.414 x RMS carrier voltage. 


vale 


=002 


BALANCED 


10 
TRANSMISSION LINE 


Fig. 14— 


Summarizing, we ean write the follow- 
Ing table for minimum voltage rating of 
vondensers in pi 

factor 2:1, 


(a) 


irevits, using xafety 


sy We 
yw 


It is easy to see from the above formu 
Tae why large condensers are required 
for phone operation, especially when the 
power and the impedances are both high. 
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« for any given power, the cost 
of the condensers can he reiluced by de- 
signing the circuit for low impedance 
‘gperation where possible. Use of 50 or 
0 ohn coaxial transmission lines instead 
of G00 chm feeders will help considerably 
in reducing the voltage rating required. 
By using the of Fig. 12 (b) the 
input impedance of the pi ean be design: 
‘ed to a low value, whieh requires larger 
capacity ut Ca, ‘The cost of this increased 
capacity must be balanced ugainst the 
cost of bigher voltage rating. 


Candenser Currents, 

Since hams usually use variable con~ 
densers in pi cireuits, the current rating 
i of socondary importance. However, at 
the lower frequeneles it 1s often neces- 
sary to use fixed mica padding eon- 
donsors. In high power equipment, the 
current rating is of prime importanee 
Currents are calculated ag follaws: 

RMS Carrier Current through 


= ta = am 
Xe 
RMS Carrier Current through 
Comte = um, 
Xe 
RMS Carrier Current through 
% 
1 = mm, 
¥ 


ey 


Safety factors of 2:1 should 
on the manufacturer's ratings, 


whieh 
vary with frequency sinee condensers are 
rated on a K.V.A. basis. 

(Continued on poye 28) 
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A Multi- Band Ham Antenna 
By RL. ADAMS, VESAMIR 
i a ene tte INSULATOR a 


FIG |= 


‘There haye been several alternative 
methods of tuning an antenna for oper- 
‘ution on several bunds. ‘The method de- 
seribed! by the author, while not actually 
constructed, would appear from cheoreti- 
eal considerations, to have a high of- 
ficioney and proved a simple means of 
operating @ single antenna vu thie or 
‘more ham bands. 

A basic antenna is a conter-fed hal- 
need doublet antenna. The half-wave 
dipole in the center section in Fig. 2, ix 
cut to resonate at 1D meters. Connected 
to the ends of this section are parallel 
tuned circuits resonant at Wl meters, A 
section of antenna conductor is added to 
such of the 10 meter tuned cireuits, such 
that the additional lengths form w dipole 
yesonant at 20 meters, Connected to the 
ends of this dipole re tuned eireuits 
Fesonant at 20 meters, Again, sections 
of antennu ure added to the 20 meter 
resonant. cireuits, such that the total 
length of the dipole formed is resonant 
at 40 meters, As many pairs of tuned 
circuits may be added to the antenna as 
there are frequencies to be radiated. 

To 10 moter excitation the tuned cir- 
cuits at the ends of the 20 meter dipole 
appear as high impedances, so that see- 
tions of antenna heyond the resonant 
tuned cireuits do not affeet the operation 
of the 10 meter dipole. Also, changes in 
the resonant impedance of the tuned cir- 
cuit due to ativospherie conditions do 
not materially affeet the 10 meter dipole, 
since the inipedance of the unk eireuit 
ig many times that of the end of the 
antenn. When 20 meter excitation is 
fed to this antenna the 10 meter tank 
circuits appear us inducive reactances 

"dr. Researclr Enginer, National Re- 
search Couneil, Ottswa. 


MULT)“ BAND ANTENNA SYSTEM 


conoensen—] 
4 


WATERPROOF cx 
STAND OFF INSULATOR: 


FIG 2- DETAILS OF TANK 


in the 20 meter dipole, and the physics 
length of the 20 moter dipole may he 
shortened slightly, The Joss. in radiation 
due to the reduétion in untenna length 
is slight, The wire lengthe between the 
feveral tuned circuits in the antowna 
are adjusted for maxinum current, oF 
power in the antenna by the usual mews 
of cutting the antenna, 

‘The tuned cireuits nay be tuned to 
resonance to within a few percent, by 
means of a Q meter, or by an absorbtion 
method, ‘These tuned cireaits in the 
antenna, have a high RP. voltage across 
them, and condensers having the same 
spacing as the one used in, the final 
amplifier will be necessary, ‘The tuned 
circuits piust be protected against atin 
spheric conditions, it is suggested that 
the circuits be eotttained in waterproof 
containers and supported in the manner 
shown in Fig. 2, Vacuuin type eon- 
denser may be used to advantage. in 
this cireuit arrangement, the tuning 
adjustment being made by’ adjusting the 
inductance of the eoll, 

A rarticular application of this anten- 
na would be its use in a diteetional 
array; to transmit, for example, in the 
5, 10 and 20 meter bands. ‘The director 
and reflector elements would huve tuned. 
cireuits inserted in them ina similar 
manner to the driven section, making a 
compact three or Soar band directive 
array. ‘The system described elintinates 
the difficulty of @ complicated antenna 
funing system which must be switched 
‘when the transmitter frequency 
changed. 


PLEASE MENTION NTAL 
OSL See announcement elsewhere, 
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Report From The Nation 


HAPPY NEW YEAR GANG: Just 
give us back 30, 40, and 20, and we'll 
onl! Tt Utopian, "Things are still looking 
up... the RI just called to say that 
Wwe are now suthurized to use the 420-410 
and 1215-1295 me. bands, Now that 
we've almost reached the penthouse 
we'll settle for an express ear to the 
Basement... if you know what we 
menn (and we think you do)! Ty the 
way, ., DON'T FORGET . . . that 
16Q XTAL* contest . on page 28 , Try 
and think to mention it to the gang 


in case they haven't heard bec 
tits WORLD-WIDE... and speak 
ing of the sang, SALUD, to OM 


John Willis 10Q who haying recently 
Feturned froin w sojourn of over 4 yeurs 
Overseas at whieh tine he toure 

Ttaly, France, Belgium, and Germ 
Musta heen a swell trip becuz tie sez 
hho didn’t get scratch. He ended up 
hobnobbing with H.ML the King in pe 
son, Who slipped him the BEM. FB 
John our hats are off and our elbows 
bent, . . LZ is chief op at CP Air stu, 
in. Sioux Lookout ilictating letters to his 
wife... the brute... wants to get 
ton and asked brother 9XQ in Belleville 
and sends 73 to the Ottawa gang... 
howdy Jow, Usual swell note from Dave 
Scholae In Vietoria to ny that there 
were 40 guys at their last meeting. Th 
visiting hams ineluded 3GU, ex-tAU} 
now BXX, 4KP, ex-501, SPR, and ABH. 
VSWC is setting great example , . . real 
up-andsat fem radio club... have their 
‘own clubhouse with plans afoot to re- 
ovate interior, transmitter, furnituce 
and plumbing (7)... they're doing: it 
with VICTORY BONDS bought by the 
club assets during the war... . we RE- 
PEAT, « SPLENDID example | .. Yes- 
sir, LLB, just back feom O/S was O.C. 
No. 1 Can. Diy. Support Sigs through 
Holtad and Germany and is now at 
Cant Sussex, N.S... . FB card from 
SAGC ia Chatham. . “a lovely thing to 
nee again. . is 3MQ heen 
digging into exptured enemy wireless 
equipment to see what niakes it tick 
from Peterhorough eames nice not 
letting ua in on a real Ripley... i 
from Streyan Leith Sr., who tells us that 
his son Streyan Jr, got his ham ticket 


weber he was only 13! ... and at 18 
was asked by the Gowt to help with 
communications on the Alaska Highway! 
=.  SAXT is on 56 meggies . . . 3NI in 
Si. Thoniss reports for the local gunz 
fund sez that SAUL is all set fo go after 
4 years O/S . . . that 3HTQ is back from 
‘oping in the RCNVR . . . that ATS Is 
QSYing to Toronto, and 4ATZ, APL, 
AMS, ave pushing dust’ from rigs 
in prep for big doings __. 3BAA was in 
Navy for 6 sind served aboard the "Prince 
Henry,’ ‘Quatsino’ and tho ‘Kohanee' 

BLS in) Galt wus RCAF lad for 5 yours 


fas Wireloss Mechanic... Jolin Bolt, for- 
mer ALF is now in Nanaimo ‘with 
to you. 


Lyton, HC. 
looks forward to getting on ptbie, way 
up thar in thens mountains 

AVR reports from Port Weller thit 
APT up and got himself u wife 
‘out in Fort George, Bi Beli 
tions OM... SAAR fe stil a long way 
From home i Centralia Flying Training 
School, RCAF, teavhing mdio ranje. tw 
Link pupil... Pieture of a man looking 
for hinwelf <.. yuge 4PAY «still no 
word from STM, or SCP, 3RO, or AWA 


<.. Whats the matter with the Banana 
Belt? ... und... the BLAA network! 
had good visit with SDU vother nite 
he's looking hurd for a missing bi-push 


wided and xbetted, of course, by: the 


man of the mowstain SAJE, and power- 
house JHT the motor magnate , ., wanta 
buy a Chevvie! SALX und 3AAO are 


helping Dave Gerry sell ham parts while 
#400 listens hard for SWX on 38 MC 

<< up in ‘Timmins APY tells us that 
BUR ie getting set and ABD is looking 
hard for a missing 40 motee band, SARE 
i stymied with 1 cycle junk... 3VZ 
Wants his mame stuck on the ‘ist of 
VE ops... 2PF will be on 28 come this 
issue. SHU pens nice letter und wants 
XTAL to leap and bound . .. introduces 


Mesers, G. S. McElhinney’ and A. H. 
wale 


‘Bush ag new ussociate members 
conte fellows. 
John, N.B., 
ing brass upon exit from Army as Lieut- 


enant . . . IEC lost reve and frvg oiler 
in fire at Halifax, is now in Grund Pre 
aod rebldg. .. . Mrs F, J. Muskett of 


2986 West “27th, Vancouver, B.C, is 
lherwise known us VESTH, She sends 
78 and sez her son SDO is opping for 
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Prov, Police in Port Alice, B.C... . Fred 
Hale SEG from Kapuskasing still talk- 
ing about dandy hamfest in Toronto . , - 
na Wonder, . . lucky stiff, he won an 
807 and an’Si3 ... there oughta be a 
I a ie 
‘oso fr ir it's town . 

British Cohumia =. is GLC 
the radio business |. . und is’ helping 
4 young chaps yet ‘started in the ham 
game... that’s the spirit Alf OM . - . 
4AEO discharged from the Navy is back 
on agin... 3AYR is now in Rainy 
River with CNR. . . Weleome letter from 
Rev, Geo. L, Lanitry in Lonsdale, N, 


APP. , , he is anxious to get back at it 
again too, . . 4ALS of Baring, Sask, 
peeds 0 12 yolt to 500 volt, 250 mill 
dynamutor to get going ny. hells 


gang? .. , SPE of Stratford bawis us 
‘out for not giving him adyance gen 
last Tumfest in Toronto... sorry Et 
OM -.. ut last we have found how tw 
stand on owe heads and pat our tustmntex 
fat the sume time god in future will be 
able to get these announcements out on 
time, 24 is buck with us axain . 
Wax in Java for 2 years and ‘ti 
Radio Hundbooks. for salvation 

‘as a prisoner of War! 


We're lokingr forward to more pews 
from the Clinton Amateur Radio Club 
at RCAF Radar and Comms. School 
after nice note from 4MX . . . Sparkie 
Maclean writes from Overseas in the 

zone where they have 80 


of Dutch and French 5 
the rub... he actually xez phooes to 
8N-and wants 28!!. . . well, we don't 
blwne him benz who wouldn't want « 
bund upon which one could depend to 
talk to buddies at home in Canada. . . he 
Would like to hear from. some of the old 


gang and may be reached at H.Q., RCE. 
MLE, 8 Cin, Inf. Div, C.A:0.F., as Lieut. 
John’ Muclean, VEIJV . . . don't forget 


‘8 tty that occupational force fel- 
= they have a pretty dull time 
and Welevoie as many letters as you ean 
pen their way, 4ABD in Lethbridge 


thinks XTAL is swell... sa do we 
Bernie... and are trying hard to keep 
it that way... dABW wants more 4's 


to tell XTAL what's up .. . heek, he sez 
++ the 8's are taking up all the space 
Che's # Stalwart Sask. fella! 20F fas 
new rig all erunked up in Noranda . . 
Fim Seace . .. formerly of Brantford we 
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think, ADR, bemoans steel window: 
sashes and sez there oughta be x Inw 
in Toronto - . . good to hear from the 
Oud Ti { mebbe we oughta start 
a 26 year club |. . any ideas fellas 
how about the OT of 25 or more years 
at the noble art dropping us a special 
line. . -c'oton! .. . Larry Dias wrlles 


a newsy’ letter from Pt Edward . ,. his 
heen QRL for % years in various’ parts 
the country on Radio, Aacid, Radar 


Gyro... his call, LUT. Russ Tuckey 
is new Associate meinber from Torn 
«.. BACW with right pert note to say 
ie and IQ are in a hadle 9 a shiny 
+ The Lakeheud gang in Fort 
Witiuo ‘have been gutting. oder. way 
with some lively meetings and are doing 
some FB long range planning... had 30 
members at their last hut only 6'VE OPs! 
Mebbe SAZJ, SANP, SHU, 3AZK, JAMN. 
soma reinforcements. C'mon gang 
vor iy 100%... fie! . . SPS at RMC 
is looking at a key ayain after a 5 yen 
leer at the Gerries .,. IED ix buck after 
a hitch as WOG in RCAP and wants an 
Dlond 
SATE in London corrects us on fil 
fact’ formulae... 1KS in Suckyille 
« we got lost in a covered bridge near 
there once... . is all het up aver w 
Cominunientions Department in VEOMs 
with Relay Stns, TYe., 'neversthing. 
+ hiteh your britehes Ron we've comin? 
at ya... BUT SOON! , . . und. you'll 
be plenty busy when we erack with it, 
OK? ... AER now in Whitehorse YT 
is reaily to go on 28 with Skyvidor and 
all... AND of all things; and ufter all 
these Years it takes I old XTAL to 
bring BUL Butehart out of hiding! . . . 
und whatta swell lotter we got from 
il... he and his 4LQ sure puta whale 
of a siinal into this part of the country 
with only 45 WATTS input! , . 
STX is badly in need of ronxial cable to 
get going... 2RW/IKV tins beon all 
over this dizzy old globe the past three 
yars with ATC... #ACS QSY¥ed to 
Black Donald Mines |. 5QA likes Q- 
Meter and Filter Pact articles and tosses 
orehids to us on XTAL's appeal , . , for 
which we shyly blush and thank ‘Uhat 
Penticton gentleman... Avy up in 
Dawson Creek, B.C., Staa Carnell writes 
us as Seeretaty of The Dawson Creek 
Amateur Radio Club , .. real live outfit 
even though nidy two of then have halt 
tickets, SPR and HQ... DCARC ix 
Peace River's first ham club... let's 
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sive ‘em a big hand fellas. . . Jim Mus~ 
sebian 4ANM, now in VES country: would 
like to hear from any old nates on 110 
(City of Toronto) Sqdp., RCAF, and-can 
bo resiohod ut Box 242, Dundalk, Ontario 
he has brand new Radio sand Blec- 
trical business and is busier than the 
proverbial cat... nice rehabbing Jim 
IW is till in Montreal... how 
about a note, George? .. . 3QK smells 
4 discharge from RCOC in London . , 
SUR fs tek jn hrarmess after a spell with 
CBC overseas services... SWX would 
like good down to earth dope on Pen- 
todes'. .. where’s Brock Morgan 
SHZ, Ai ‘Cahill got himself decorated 
with an MBE, by Gen. Crerar . , . FB 
S++ Bob Murray got an O.B.E...) PR 
+ SABL just got his ticket frou the 
Navy und is rebuilding... . Bill Martin 
if Kitchener just out of RCAF hay been 
all aver the globe as Radar Officer 
3ATC was at UNO Conference at 
Francisco. . . wants same articles 
antennae ,", . 1GB is all sot aguin after 
1 spell with ‘the RCK AAI in St, 
James, Manitoba, listens’ to 41U, 486 
and ARQ... who doesn’t hear 4RO! 
- «Wants a simple superbet for 10 as 
an article... Annual meeting of the 
British Coluinbia Amateur Radio As- 
sociation clects Pres, OND, Vice-Pros., 
DN, ani BHA us Secretary. . . another 
Jive’ orgnnization from the west coast 
- tise for PB letter Bred and we may 
take you up! wwe also learn that Uni- 
versity of B.C. hws a Ham Chub headed 
by Cee Yip 9GO with Ralph Gordon as 
Secretary . . . Halifax Ham Club is hack 
in swing gain and has had_meetiny 
at ‘which they elacted TLZ, 1M, 188, 
INQ, and ex-IEF us slute of officers 
+. . tmx for FB letter Bd, . . SABI js 
plagued with an apurtment QTH bat he 
sez that isi't going to stop him... 44Y 
will soum be cranked up on Ten. . 
AAER sez Amateur Radio was great help 
to him in Navy... . joined as Ordinary 
‘Telegraphist. and ended as Lieut, 4AEQ 
has lelter elsewhere in issue... 2EC 
of Trois Rivieres is cranking up the old 
rise and is anxious to get going again 
+ BAGT js unpacking the rig silent 
in the attic since "30... AFS comes 
forth with « newsy letter and some good 
suggestions... tux Don . . - nice letter 
from Derek Marshall of Newfoundland’s 
Amateur Radio Association who tells us 
to expect a visit Tron their President 
VOID... ALN will be on shortly from 
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Veruiilllon, Alta... SATW/5XC ig with 
RCAF PF and looks forward tw brass 
pounding again shortly... AER would 


like QSOs ‘with some ex-RCAF chums 
«he's on 28,052 ke, for a couple 
hours each noun (PST)... Ron Mat- 


thews is handle... BAI sez first thing 
he saw when he returned from 0/5 was 
XTAL .. (EL was in RCMP during 
war and before and sends us applien~ 
tion of 117 jn Chipman, NB... . weloome 
fellas . « . 1GH is with CBC in Sackville 
and wants fo know wiiere SEO is now? 

how about some cover pix Merrill 

“with some sort of radio as a hubjeet? 
.... 5EO ig with TCA in Lethbridge 
ANT is at the Radio and Electrical garne 
in Vancoover . . . SKC wishes XTAL 
much success and writes letter that has 
our chest out... tnx AL... 4KC/3WN 
Js with the CP Depot of Comms after 5 
years in RCAF... IE sex to look for 
him on AFL's 28 MC job. . , ex-4XS 
QSYed from Alta to H.C, and is awaiting 
fnew call . . . RAHV is impatiently await- 
ing the return of 80, 40, 20... , 4ARX 
had to keep his fingers ona Key when 
QRT 139 came so he upped and Joined 
the RCAF to continue operatin 
4AHH just loft Hagersville and ie back 
homig ih Calgary with discharge... U0 
in Curdival, Ontario, sez that there are 
5 hams in town... SAHR is ready to 
xo an 80 and 20 sind SXS is looking: over 
new ham gear and ready to go back on 
again... (7)... $07 lives in WATTS, 
Alta!” only active ham xround that 
part of the country... na power line 
= ++ uses a Johnson model sD15 driving 
two hi-voltage generators both running 
from 6 volt ear generators . , . all of 
which gets him 200 and 0) volts DC, 
Reer get pwr fin 42 volt batt and one B 
batt... Now if there isn’t yood ham 
epirit . . . think of the difficulties this 
Jad has surmounted... welll do our 
hbest to get come dope in XTAL on pible 
power arrangements in the near future 
++. tay for nice noty Jack... 3A0Q 
and Mrs. Horton were hosts at the for- 
tation of the 1,000 Isiand Radio Club, 
where Pres 2EJ, Vicu-Pres, 3A0Q, and 
Sect, WG as well as JE, 3AAB, SAM 
‘and 3QB were agog aver eats, old gexr, 
and chatter about individual’ and club 
activities-to-be . . . how ubout those 
QSLs, Bert? .”.. and Lou Gold, To- 
ronto, LL, 4267, would be glad to act 
as a partner to any would le ham. 
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A Broad Band Antenna 


By W.W. H. DEAN, VEZRU* 


Amateur antennas are probably the 
weakest link in a great many “ham” 
stations and for a very understandable 
reason, Adjustment has been eritiea) and 
most amateurs do not have the facilities 
and in many eases the knowledge to 
properly penne the antenna (and feeder 
system) for the optimum conditions. The 
fuet that itis strenuous and tedious work 
ix probably almost as much of a dover 
rent, With these thoughts in mind, the 
advantage of a system that woul be 
relatively simple to construct ral inntall 
can be readily appreciated. 

In the April issue of the LRE. Pro- 
ceedings Brown and Woodward in an 


optimum calculated values. 

‘The antennas ax calculated re all ver- 
tical working round. However, 
the example which is now given is 
horizontal dipole for the rensons stateil 
Tater. ‘The data which is for the so-called 
quarter-wave antenna may be used by 
considering the dipole as two quarter- 
wave elements with thelr ground ends 
facing each other. ‘The impedance will 
then be twice that for w single section 
and te feed system will be balanced 
with respect. to round, A practical an- 
Henna to cover the 28 to 297 in, band 
will now be worked out. 

Pirst considering the fewder system, it 


anon wo Tene anda VETERE 


article entitled “Experimentally De- 
termined Impedance Characteristies of 
Cylindrical Antennas” present data com- 
plete with curves showing the impedance 
of antennas of varying diameters and 
lengths. Using this information, an 
tennas may be enleuluted whieh will work 
satisfactorily across any of the bigher 
frequeney bands (20 meters up) with no 
tuning of readjustment whatsoever. In 
deed, their construction need not he very 
accurate, although best results will be 
btuined by sticking fairly closely to the 
“27 Drayton Road, Pointe-Claire, Que, 


seems that a balanced open wire line ie 
the best for general aumuteur use. It is 
cheaper that concentrie Tine and is some- 
what easier to splice and terminate, IL 
does, of course, require more eare itt 
installing to keep it in the clear so as 
ta avoid unbélance, and it i somewhat 
hanler to bring into the hack, Althaugh 
the choice may be open to considerable 
argument, un open wite line is used fur 
the example. 

Five hundred ohms is chosen as. the 
Jine impedance, as this gives practical 
dimensions (No. 14 solid wire spaced twu 
inches). ‘The antenna i¢ then chosen so 


‘Twenty, 


that it presents an impedance of approxi- 
‘mately 500 ohms io the transmission Tine 
yer the entire band. From the curves 
igiven in the above urtiele, this works out 
to a lepgth of 24 feet and a diameter of 
8% Inches, ‘This may be constructed as 
shown in Pig, 1, by fastening five or six 
wires between rings or dises of the 
proper diameter, With the resuitant 


spacing between wires this is almost 
‘The an- 


equivalent to a solid eytinde 
tenn is in two sections sepa 
middle exactly two inches by 
‘The feeders terminate across this gap. 
The outside ends of the antenna are 
probably best supported by using une in~ 
sulutor for each wire im the eage and 
bringing the supporting wires together 
fat the centey point. Alternatively, the 
end dise may be suffic trom fo 
tallow a single insulator to be attached 
ins the gorter, or two insulators may be 
ased with two separate supporting wires 
to prevent the antermu from rotating: in 
Tho wind and straining the feeders, 

‘Whe entire assembly should be 
Shretehed sis tight a8 possible to prevent 
sagging and swaying whieh would alter 
the shape of the cage too muck, although 
the antenna is not eritical in this respect. 
‘The und supporting dises may be rings 
oF solld sheets, or may be made from in 
sulating material if the wires are all 
bonded together by a jomper, The 
venter dises must be solid metal, as the 
capacity between them is necessary to 
give the eorrwet antenna impedance. All 
Joints, of course, must be securely 
‘soldered. 

‘The antenna has been euleulated for 
optimum conditions at 288 me bot the 
atunding waves produced on the line due 
to antenna mismatch within the entire 
hpand will be less than 1.25 to 1. It ix 
extremely unlikely that the line itself 
will be balanced as well as this. The 
line may be coupled to the P.A. tank coil 
hy means of an adjustable link and a 
alight veadjustment in coupling should 
take care of the impedances variation. 
Tn euse anyone is worried about standing 
waves on the line it should be remem- 
bered that a ratio of 2 to 1 will eause 
very small additional losses but it will 
miake more adjustment of the coupling: 
Fins necessary. 

If It is desired to use this type of an- 
tema on any band the dimensions may 
be foun! as follows, Divide the length 
(and diameter) by the middie frequency 
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of the band desired and multiply by 288, 
‘The cenier spacing and transmission line 
dimensions will remain the same, Due 
to the fact that the eenter spacing Is not 
changed the area of the center dises 
must be changed in propartion to the 
change in frequency. For example, if 
the antenna is for one-half the fre 
‘queney, the antenna diameter (and the 
lise diameter) will be doubled, but oue- 
half the area should be eut out of the 
center of the disc (a hole 944 inches in 
diameter in the center of a 13% inch 
wnieter dise). Lf the frequency is 
Goubled the diameter is hulved, but. the 
dise diameter should be chosen #0 it has 
twice the areu of the antenna—aetually 
411/16 inches, ‘The wires in this ease 
‘will be connected in from the edge of 
the dise on a diameter of 8 6/16 inches, 

Provided the antenna is mounted in 
the clear, and well removed from wires, 
ete,, which might absorh appreciable 

jower, it may be eut, assembled and put 
jm place with assuranoe that jt will load 
up properly and that the feeders will 
have yery small standing waves. The 
antenna efficieney will be ax god as 
that of a half-wave dipole operating at 
‘its rexonant frequency and it will have 
a shuilar field pattern, 

‘The pattern will be modified samewhat 
due to each half of the antenna being 
approximately one-half electrical wave- 
length instead of one-quarter wave- 
length, the two halves being ia phi 
‘This will sharpen the broadside pattern 
somewhat, 

Other values of transmission line tm= 
pedance may be used and with some 
Juggling it showld be passible to obtain 
‘good operation on more than one band 
(say 20, 15 and 10 melers). It is hoped 
that further examples aay be worked 
‘out and jiresented in future issues. In 
tho meantime, anyone interested in 
figuring thie information out for himself 
‘will find the curves in Brown and Wood 
wani’s article very easy to interpret. 

— 
ass 

On pays 40 is reprinted our old Asso~ 
ciation QSL eard. We still have several 
thousand. ‘The ears are printed in Ted 
on canary stock. They are offered for 
the cost of imprinting in blaek, your cull 
letters and adress plus postage at $1.25 
per 100, $8.00 per $00, or $2.75 per 500, 
postpaid. Drop the Association a card 
and a sample will be forwarded. 
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Line Sections - Part 


By A. PH, BARCLAY* 


(3) As Transmission Line Supports 

As we have previously seen, a querte! 
wave shorted resonant section of trans- 
mission line at its resonant frequeney has 
a yery high impedance (high voltage and 
Jow current) at its terminals, Heneo, 
is enmnected neross a transmission 
havinge A moderate impedance, it wi 
‘apply any load, We ean therefore make 
ise uf such @ aeetion ax a metallic 


a 


r 
a 


rg et 


(9) 


FIG. 


APPLICATION FORM 


| hereby make application for (renewal! 
(new) membership in the Association. One 
dollar is enclosed which entitles me to mem 
bership and subscription to XTAL far one 
‘year from date of application 


NAME 


ADDRESS 2s 


CALL DATE 


PROF, CERTIFICATE NO. 


sulation for a transmission line, whieh in 
terms of its resonant wavelength ix a 
highly efficient insulator, However, this 
only holds true if the wavelength is re- 
stricted to that for which the system! wi 
designed, since at wavelengths eithe 

ide at wavelengths either side of reso~ 
nance, the quarter-wave section is n0 

nger a quarter wavelength long, and 


thus places expieities or inluetive 
i 
anal Lines 
{b) " 
1B 
fae aero the Hi 
Wor example: We have ah open wive 
line of 200 ahms or 40 operating on 300 
Me. and want to support it on quarter 
‘wavelength long stare, The stubs would 


he most convenient if made the same 
characteristic impedance as the line, The 
‘only problem left is to find out what 
length the stubs showld be. From our 
formula previously enumerated, 


1 Weveleneth i feet) ~ 


“Peooney (in ite) 
rvter wavelonst 
= = 0awn 


So our supports will be made up 28 ft. 
Jong, spaced the same ae the line spacing: 
and with a short at their bottom end, 
‘This problem of course may he similarly 
worked out for eoaxial Lines, 

(4) As a Reaetance Element 

Since a section of transmission line 
may be used as a low-loss inductive or 
expacitative reactance, it ean be put to 
many uses along this Tine, One sich is in 
tuning out the reactance of a ond, If ww 
aye a 73-ohm transmission fine several 
wave lengths long and terminate it in a 
“Rogers Majestic Ltd., Toronto. 
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FISHER 


RADIO COMPANY 
LONDON ONTARIO 


Supplicrs to 


Servicemen 


Amateurs 


Chossis, Cabinets, Keys, Bugs, 
Microphones, P. A. Systems, 
Tubes, Transmitting ond Ree: 
ing Ports. 


738 Colborne St. Hom Discounts Phone Metcalfe 357 


AMPHENOL TWIN-LEAD 


75-150 and 300 OHM ANTENNA LEAD-IN 
LOW-LOSS TRANSMISSION LINE 


Amphenol’s Twin:Lead Transmission Line carries 
signals from antenna to FM and Television receivers 
with minute loss _ . . it’s tough , . . inexpensive 
simple to install. . repels water , . . is unaffected 
by acids, alkalies and oils. In temperatures as low 
—0°F,, Twin-Leod Transmission Line remains 
flexible and does not become brittle even after continuous aging in 
sunlight. The Twin-Lead Line can be easily tacked to walls or run under 
windows without special insulation provisions. These qualities mark 
Amphenol’s Twin-Lead Transmission Line as o wire of extroordinary 
efficiency, life and utility. Your price—44c per foot 


AMPHENOL LIMITED 


11 KING ST. WEST TORONTO 


Twenty-four 


‘78-ohm resistor and then find Unst there 
are standing waves on the line (indicating 
that it is not peaperly matched) we exn 
be reasonably sure that the resistor must 
hhaye some reactance. By connecting = 
half-wavelength section of line havinge an 
‘adjustable shorting bar in parallel with 
the load resistor, the shorting bar 

he adjusted until we have no standing 
‘waves, ise, a matched condition. We ean- 
iol only correct the match but we can 
also tell approximately the value of the 
reactance of the xesistor by measuring 
the length of line added, transfer it into 
terms of wavelength "and then use 
Figure § of Part 1 to determine the re- 
ctanee. 

(5) As Frequeney Contra uf Elements 

To obtain high stability Ta oscillator 
cireuits it t& necessary to have high “Q” 
circuits, At the shorter wavelengths it is 
difficult to make ® high “Q” resonant 
clreuit of inductance and capacity. Since 
rosonant line sections have high "Q” pos- 
ibilities (low Jost and efficient oseill 
Lion eapabilities), they axe very useful 
this regard, 

The "Q" of i line is given hy the rat 
of its imfuctive reactance to its resist 
ance, So for high "Q” we desite high re- 
actance and low resistance. The “Q” of 
40 open wire line is a maximum when the 
ratio of the apnce between the wire ean- 
tres to the radius (half-diameter) of one 
wire is 6.1M:1, For a concentric Tint, the 
"Q" ix maximum When the ratio of the 
inner diameter of the outer conductor to 
the outer diameter of the inner conductor 
fy 4.29:1, The "Q” of a line is best when 
its effective vlectrieal length is a quarter 
wavelength long. Naturally any measures 
which are taken to cut down the res 
ance (such as silver or gold plating) will 
result In inereasing the “Q”. Open lines 
fare most generally used in push-pull 
oscillator circuits and coaxial lines in 
single-tube osefMlator cireuits. A point. to 
be remembered is that the line is always 
going to be shorter than a true quarter- 
wavelength due to the Touding effect of 
the tube element capacities. 


Fig. 1 (a) shows a typical two-tube 
circuit using resonant line cireuit ele 
ments. Fig. 13 (b) shows a typical eineait 
using only one tube, The outpat may be 

ed off in either ense from a snitahle 
‘point on the lines which gives an imped- 
nse mate to the load or transmission 

0. 
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At the very high freiuencies it is no 
longer possible to effectively ground the 
filament with capacities, since the fil 
wien lead wires have appreciable react- 
ance. To overcome this it is possible to 
use 4 half wave shorted line Which it~ 
eludes ny its length the {ilament leads, 
This effectively puts the filament at 
rotund potential. Fig. 13 (c) shows such 
a Schetie. The expacities at the end of the 
line provide the low impedance short for 
R. F. without shorting oat the filament 
voltage, 


DX-28 me. 


SDY reports that 52M has « QSP frown 
a W working portable in Japan, He also 
reports HM.CS, Uganda is leaving for 
the east coast about the time this is 
read, and her complement includes 
several hams. They are to go via Cape 
Hoen, and the boys abosrd hope to, Keep 
n contuet with VE via hf, ‘Those 
aboard include exSEN ‘(the Captain). 
BAJV and VES—, Lt.-Car, Miles, 


UU, HC, BJ, and OA, K6, und K7 
ave heen heard in Victoris. ARO work- 
ed many K6 phones, including K6MVV, 
LUTAZ, LUSDH, and XE1AM were also 
snagged. VEI's are the most consistent 
VE's in "Peg. ‘The Ontario gang have 
worked HC, K6, OA, TI, XE, ete,, but 
on the whole conditions have buen very 
erratic and poor the past month. Old 
logs show that January wus always like 
that, However, predictions chow there'll 
he much hot DX in the months to come. 
So, don't wait, xet the rise nerking on 
ten. 


SKE and 8BCO worked some juicy 
stuff soon after we were on ton. A partial 
worked is PP7A (Francs), CXIT, 


CTAIS, EIBX, TIZDX, PIWT on exw. and 
EAID ‘on phone. During early Janoary 
they snagged OQ6AE on 28950 ant 
ZS6U. VP2AT was heard Jan, 20th, 
(Seems some one once told us Ottawa 
Was a punt «pot for DX). 


‘The old band really came to life Fete 
xuary Ind, and it was a great pleasure 
to hear the G’s pounding through. VE's 
from coast-to-coast were able to renew 
many years old acquaintances, both with 
ie Gis they met overseas, of QSUnd be- 
fore the war. 
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Fes woatting fo oH te 


STROMBERG-CARLSON 


ANNOUNCEMENT OF 
VITAL INTEREST TO 
ALL AMATEURS 


STROMBERG CARLSON 


COMPANY LIMITED 
211 Geary Ave. Toronto 4, Canada 


FIFTY YEARS OF COMMUNICATIONS 


ee ie hams— 


Here are some items you've been waiting for, for a long 
time—IN STOCK—Available NOW! 


CONDENSERS 

0005 mtd, 5500 V, wk Mica, 

2 mid, 3000 wkg oil filled filter 

32 mid. 450° v. wha can type, dry 
elecieo 

61-35 mmid. Centralab wimmers, 
feromic, (to fit Hammarlund coil 
farms) 

Hormmorlund Variables Type APC, 
‘crew driver odjusteble, 25 and 73 
mmta, 

100 and 140. mmmis 
1 mtd. 600 v. C70 Oil filled, bathtub 


type 
SPECIAL by-pass, paper, wax filled: 
‘Ol mtd. 600 v. 
(02 md, 600 v 
(05 mfd. 600 v. 
1” fl, 600 
SKYWIRE 


75 ohm Cooxio! cable 


‘just the thing for thot folded dipole! 
Se per foot 
Coaxial” Wttings “for coaxial “eables, 
‘straight, angle, chassis, and others S75 
10.500" microammeter, Weston _ No, 
506, 2" rund, with dual’ scale 
0-26, 0-600 
HE Copper oxide rectilier (0 ro 
place that tube and battery in your 
Field Strongt meter) 
SPECIALS 
mm. H.V. heavy conductor, 
ated wire, for Fil and plate wi 
866's ere 05 pa 
Parellel A.C. cord, brown or block 
02c per foot 
CRTube sackets, 17 pe. complete with, 
leads, for SAPI CRT ete. ‘$1.00 
SPST 10 amp. heavy duly toggle 
switeh 1s 
Millen flexible isclantite couplings 2° (50 
Transmitting flex. tsolantite couplings 


1.00, 


TUBES 


War Assets tubes—IN. STOCK —im- 
mediote shipment, 807, 813. 
GABT, 866A, ‘2x2, 1616, 
VR195/30, 955, 956, 9602, 9006, 
SAP), 5GI 


ALSO, IN STOCK 


‘Aluminum panels, 14 ga. 


Special straight keys 

High frequency bu: 

Ceramic Acorn sockets 

Adjustoble circle cutters 

Socket Hole Punches, 13/16 
$15.35 up 

$9.84 up 
Polystyrene rod and sheets 


XTALS 


Marconi xtals, 3.5 & 7 me 
KOX xtals, 3.5.67 me 
KOX filter xtols, 456 ke. 
ke: 500 ke 
We olso. stock ICA ond Hommont 
chassis ond cabinets, Electronic, Lo~ 
boratoriee vibrapacks and convertors, 
National, Johnsen, Hommarlund, IRC, 
Hollicrafiers ete 
VEZIM. Charlie Boughner, will be 
pleased to help you with your prob 
tems fadidrese inquiries. to. hie 
attention 
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Aupua Anacon 


Radio Company Limited. 


29 Adelaide Street West 


Ontario 


Toronto 1, 


Telephone Elgin 3186 


Stace 


ELECTRONIC INSTRUMENTS LTD. 


Factory: 37 Hanna Ave. | 


‘Generel Off TORONTO 


161 King St. W. ! 


Panel Instruments of All Kinds 
Voltmeters 

Milliommeters 

Signal Generators — 


New Model SD Pesket Slee 
YOLT-ONMETER Stork Electronic Instruments Ltd. 
161 A King St. W., Toronta 
Please send me dote without obligation 
am interested in the following 


tained be 
livery date Address 


Attention, VE’s! 


When you come to Buffalo, be sure to drop in at DYMAC 
INC.—the largest radio parts and equipment distributor in 
the Western New York area. Here you will find all kinds of 
Ham gear to gladden experienced Hams’ hearts. A cheerful 
Welcome awaits you! 


DYMAC Inc. 


WHOLESALERS OF RADIO PARTS AND TUBES 
DISTRIBUTORS OF ELECTRONIC EQUIPMENT 


2329-31 MAIN ST. (near Leroy), BUFFALO 14, N.Y. 
PARKSIDE 2300 
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TUBE CHARACTERISTICS 

Some tube types carried in the Manu- 
facturers Radio Tube Committees ads ia 
XTAL muy he strange ty some of you 
The EFS0 is. the same as the VROL, u 
HLF, Pentode amplifier. Base lock in 
pin British type. Fi voltage 63, @ 328 
300° @ 12.5 ma, 


‘The B18 isa FLP, triode, Base 5 pin 
etal. Fil voltage 6.3 @ .19 amps. Plate 
200 @ 20 ma. Place dissipation 
power input to plate 6 watts. 
100 is w fl type beam power 
Base 8 pin lock in. Fil. vol 
‘amps. Plate voltuge fro1 
wa. 

CK1007 
CK1006 Is 


amplifier. 
age 14 @ 
90 to 150 @ 8.5 to 104 


‘The CK1N06 und are full 


iediu 


dase. 1 volt @ LA amp 
voltage 1080, Peak plate current 
mit, Output eurvent 120 pra, 

‘The KK60 is similar to a 57%, 
Space does nat permit complete spec 
tions, IE you desire further infor 
ion drop u card to your Associ 


HQ. 

—<$_$_$§<— 
AMATEUR 
X-TAL KITS 

THESE KITS CONSIST OF: 


3 Blanks (7 me.) 
2 Holders 


1 Sot Instructions 


Canadian Price $1.50 


Put up by Crystal Products Co., 
Kansas City, Mo. 


‘Available ONLY through your jobber. 
MEASUREMENT 
ENGINEERING 


61 Duke St, Toronta WA. 2436 
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“CQ XTAL 28” 
Little has been dane in celebration of 
ine af hamdon’s biggest historical events 
—the return of some of pur bands for 
amateur conmmunication, XTAL thinks 


k this day oF days. 
portation and distance makes stich 
an event impractical hut eommutticat 
‘does make possible a real stupendous get- 
together, and here ix how we'll do. itt 
PUT—A shooting match for the am- 
jous yuy’s that are ready’ to squirt 

nals on ten. They're sonom have 
battle with WATTS as wenp- 


scramble for the Inzy critters 
Jther haven't the ambish to got 
to ten, or, just prefer to sit antl 
20}, and of eourie, for 
tho fellows who haven't ay yer ae 
quired tickets, ‘These lads ea joust 
with SENSITIVITY as a weapon! 


TIME! m. to 7 p.m. Eastern tine 
Sunday, Mareb 17th. 
‘aun, to.7 pan, Ensterw tinwe time 
Sunday, March 24th, 
‘Transmitting — 


SCORING—5 points for each Q8O-mul- 
tiplied by the number of Provinees, 


States in the U.S.A, and Coontries. 
Receiving—3 pointe each station 
HEARD multiplied by the number 


States, and Countrios, 
mits must bw 
eqUenney: op 

will result in disqualification. 
in "PUT" suction will 
gible for a prize in the 


ss of logs must be sent 10 
CAROA HDQTRS,, 2408 Yonge 8 
Toronto 12, bearing dute stamp m0 
Jater than March 30th, Be sure you 
call, name, QTH, and times af con- 
tact or “hears” are listed, 
Phone—CW, Phone-Phone, or CW- 
CW contacts are permissable, 

Only one contact with a station eounts. 

OFFICIAL CALL—“CQ XTAL". Three 
times three, of course! Dust off those 
receivers and crank up the ole rig ‘eux 
the prizes are worth going after. What's 
more, yoo're gonns be able to make new 
contacts, and remember, DX. counts just 

‘as mueh, There's just one kitty. in the 

woodpile-NOT MORE THAN ONE 

STATION WORKED OR HEARD. 

‘20 MILES WILL COUNT IN, 
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Diagnosing The Weather 


By W. H. ANDERSON, VESAAZ» 


Some Pointers on Identifying Weather Cons 


ins Possibly 


‘Affecting Redio Wave Propagation 


Tn the explanation of certain high- 
fregueney phenomena, inereasing resort 
is being made to the examination of the 
solncident meteorological conditions, 
primarily on the assumption that the 
ntmoxphere presents some sort of dis- 
continuity surface which serves to reflect 
or reiract radio waves, 

‘Thix discontinuity will probably be 
parallel, or an acute angle, tw the 
earth’s surface, and at a distance of from 
1a few hundred to several thousand feet 
above the ground. Such a condition may 
exist as a boundary plane between two 
oF more masses of uit of different 


FIG L—"LDEAL" LOW IN. NORTHERN 
HEMISPHERE. 

characteristics, or it may occur in a 

single mass with » particular tempera- 

ture distribution, 

‘The: likelihood of such a situation 
existing aloft can often be detected om 
the ground by observation of one oF 
more factors such az the elouds, wind 
direction, relative outside temperature 
(whether warmer or eolder than season- 
al, and rising or falling) especially if 
supplunented by reference to a "storm 
guide” ov other sinilar instrament which 
is actually a barometer or “airspressure 
mmgter,” 

‘The presence af two or more contigue 
ous masses of air is gonovally due co 
‘what is known az “frontal” action, ‘This 
oecars in low-pressure areas, which 

*efe T.CA,, Moncion Airport, Mone- 
ton, N, 


‘themselves are the result of certain phy- 
sical laws. The air lying over different 
bodies of land and water are hented ty 
differnt temperatures by the sun, When 
air is warmer than its surroundings, it 
rises and spreads out abaye and. the 
weight of the column of warm air above 
certain point (Which is, the value in- 
dicated by a barometer) will bocome less, 
in other words, a “low-pressure area” 
develops. 

The principles of mechanics then com 
into play and, in the ease of the “low 
air from surrounding areas begins to 
cone in toward the centre to balance up 


f \ 


FIG2— FRONTS ASSOCIATED WITH 4 LOW 
PRESSURE AREA. 
the pressures, ‘This air is in turn warmed 
and the eycle is maintained. The situa- 
tion is further complicated by the fuct 
that the angular velocity of the earth's 
surface varies from the poles to the 
equator, heing greatest at the equator 
and zero ut the poles. This is apparent 
a5 a point on the equator will have to 
travel farthest to come back to its. ori 
‘nal position, while theoretically there 
is a point at'the centre of the curth’s 
axis that does not revolve at all, "These 
facts combined with the friction effects 
on the earth's surface result in two con- 
ditions: 1, ‘The air drawn into a low 
does not travel directly inward, but ae 
sumes a spiral pattern, being defleeted 
fo the right in the northern hemisphere 
‘and to the left in the southern, 2 The 
low (and high) pressure areas tend to 
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move across the country in a general 
west fo eust or southwest to northeast 
direction, 

Fig, 1 is @ horizontal plane through 
an ideal Tow in the northern hemisphere 
with the solid lines indicating points of 
equal air pressure, und the arrows in- 
dicating the direetion of air movement— 
an arrow pointing from left to right 
indiemting a west wind, and ao forth. 
From this figure it may be noted that 
au observer east of the centre would 

eusterly or southeasterly 
fan observer north of the 
contre would have northeasterly winds, 
ete; also that all points ahead of the 
centre will have falling pressure, and 
all behind, rising pressure, 

Now, due to the fact that the various 
air currents being drawn into the vortex 
Bf a low from different directions are 
almost cortain to be of different tenyper- 
atures, further distinet effeets are noted, 

For ‘instanee, the winds from the north 
generally consist of cool or cold air, 
‘while those from the south will be warn, 
Consequently there will be a line extend: 
ing from the contre approximately 
southeast, where warm air will eneoun- 

colder air. ‘The warm air, being 
lighter, will override the cool—thix sur- 
face of discontinuity being termed a 
farm front”, Similarly, cold air 
eneounter warm air along a Tine roughly 
southwest of the centre. ‘The cool air 
will, due to its greater density, under- 
mine the warm, and a so-called “cold 


FIG 3— VERTICAL SECTION THROUGH A 
‘WARM FRONT 


et 
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front” will develop. ‘The wari and cald 
Front associated with a low pressure 
area as shawn in Fig, 2 are the funda~ 
iiental-meteorologieal phenomens, and 
to a great extent all major weather dis- 
turhiances may he traced to them, ‘They 
are snmewhat analagous to capacitive 
and inductive reactance in the radio 
sphere. 


A vertical seetion of the warm front 
(taken along AA im Fig. 2) is depicted 
in Fig. 8, avd of «cold front (taken 
along BR ig Fig. 2) is shown in Pig. 4. 
Each mass of air has a personal history 
depending on where it originated, its age, 
and the path it has traversed (o its pree 
sent position, As a result, not all warm 
fronts and cold fronts exhibit the same 
characteristics, However, a few jeneral- 
ities may be drawn, 


To an observer stationed! southeust of 
an advancing low, its forerunners would 
probably appear as a thin sheet of ish 
Jucy clonds. Then as the front approach 
ed, the clouds would becoine lawer anit 
darker—alto-stratus, then low ragged 
clouds (stratus) and possibly some pre 
eipitation would oveur, When the warm 
front passed, a shift in wind direction 
would probably be noted, with the wind 
wow more southwesterly and the tem= 
peratures higher, the skies clewer, and 
the harometer rising. Ax the speed of 
Warin front is fairly slow (15-30 miles 
per hour) and its slope only’ ubout 1/150, 
4 given pout will be under the influence 


COLD FRONT 


FIG. 5~ VERTICAL SECTION THROUGH A 
‘COLD-FRONT OCCLUSION 


FIG 6-—VERTICAL SECTION THROUGH A 
WARM—FRONT OCCLUSION 
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2 mfd 3000 working volts 
2 mfd 5000 working volts 9.95 net 
mfd 6000 working volts 11.75 net 
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HALLICRAFTERS DISTRIBUTOR 


"the standard of comparison” 


GETON ; 
THE | 
ORDER LIST: Fh pain So eed os 
TODAY ! | LONDON ONTARIO 


SPRING ISSUE 
Radio Amateur Call Book 
is available now 


The Radio Amateur Call Book is back again, with thousands of 

new and up-to-date addresses. A NEW service is also now avail- 

able . . . annual subscription of four issues of the Call Book 

will include a MONTHLY supplement of latest calls, QRA’s, etc. 
Rates the same os before the war. 

Annual Subscription $4.80 Canadian Funds postpaid 
Single Issue $1.50 Canadian Funds postpaid 
Pleose make cheques poyable at Toronto 
Ploce your order through YOUR Association 


Canadian Amateur Radio Operators’ Association 
46 DUNVEGAN RD. MIDWAY 8235 TORONTO 12, ONT. 
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of this type of discontinuity Zor = con- 
siderable time before frontal passage. 

Generally speaking, a cold front does 
not display any such visible harbingers 
However, the barometer generally begin= 
to fall fairly rapidly, Tho frontal pas- 
suge is usually marked by the wind 
shifting to the west and increasing: in 
velocity, the temperature droping sharp- 
ly and ‘the barometer rising markedly. 
A storm may accompany and follow the 
frontal passuge, Due to the speed of the 
front (from 2-40 nip.) and the slope 
‘of the discontinuity being rather steep, 
this discontinuity will exist over x point 
for only a relatively short period after 
Frontal passage, 


Due to the aforementioned greater 
peed of the eokd front, it will eventually 
overtake the warm front and what ix 
termed un “occlusion” will result, ‘This 
4 an_ exceptionally complex oesurrence. 
Fig. 5 shows a yortical section through 
‘such an ocelusion when the air behind 
the cold front js the coldest wir mass 
involved, This ix ternied n cold-front 
Geclusion und the diseontinuitios axe 
many and quite difficult to analyze fram. 


“HAMS” 


make us your Headquarters 
for Everything in Amo- 


teur Equipment. 
JOHNSTON . . . AMPHENOL 


NATIONAL ... HAMMERLUND. 
HALLICRAFTERS RECEIVERS 
WAR ASSET TUBES 


Inquiries Promptly Answered 


CANADIAN ELECTRICAL SUPPLY 


Co. Limited 
285 Craig St. West - LA, 7151 - Montreal | 
387 Yonge St. - AD. 6366 - Toronto 2 
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the ground, as there is a warm front 
aloft as well as the cold front on the 
surface, Fig. 6 depicts a warn-front 
occlusion. This securs when the air 
ahead of the wann front is the coldest 
inyolved ju the system, When a aystenr 
secludes, it often stagnates, thus provid- 
ing @ complex set of discontinuities for 
protracted periods. 


‘The second general classification of 
discontinuities are those which oceur in 
ngle air mass. One such type gener 
ally occurs late al night or during early 
‘morning during periods when tho smail, 
white, rapidly moving eloud= (cumulus) 
evidence during hours of sunlight, 
the earth cools off after sunset 
through loss of host, waves directly. to 
outer space, which will occur unless a 
cloud layer is present to reflect the heat 
waves buck to the carth, the air adjacent 
to the ground ix naturally cooled. Due 
to the inherent stability of the air and 
consequent luck of convection currents, 
togetiver with the fact that air is a poor 
conuduetor of heat, only those layers neat 
the earth will be cooled. ta fact, they 
may be cooled to a point whore they will 
no longer be able to retain. theit mois- 
ture in vapor form and a shallow 
“ground-fog” will form. Now the usuil 
temperature distribution in an air mass 
is for the temperatore to full off as. the 
height is increased, but due to the situa 
tion outlined above, condition niay: 
arise where the temperature will ineruase 
ith height until a point 
where the influence of gro 
and the regular decreasi 
conilition will exis 
a temperatut 
level at whi 


the 
the inversion ends is 
ite discontinuity” surface, 
it ig not uncommon to observe 
smoke and clouds rise normally through 
the lower air and then hang just below 


evel, 


In employing the suggestions outlined 
above, it should be borne in mind that, 
especially in coastal areas, local topo- 
graphy and the weather situation exist- 
ing over the entire country play an ex- 
tremely important part and may give 
Fise to quite misleading conelusions 
drawn on the basis of only one “spat 
observation. Furthermore, it must. be 
appreciated that clouds result from 
other causes Uun frontal activity, and 


(Continued ou page 42) 
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ECTIFIERS 


DEPENDABLE 


- 


LONGER 


For long, trouble-free performance, in- 
sist on the famous Taylor Tube Recti- 
fiers. There are more Taylor 866A and 
866Jr. rectifiers in service in Amateur 
rigs than any other make. 


“More Watts per Dollar” 


Distributed To All Leading Conedian Amateur Parts Distributors By 


ATLAS RADIO CORP., LTD. 


560 KING ST., WEST 
TORONTO 2 CANADA 


TAYLOR TUBES, INC., CHICAGO, 47, LL 
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Congratulations on your fine iss 
XTAL. 1 hope to see it grow with 
sue, both in 

think’ that every Canudina 
should yet behind this organization and 
hoost it. 

T read with interest the letter in the 
September iasue by VESADR and also 
those by 2ANX and BO in the Oct,-Nov. 
issue. They both have their good points, 
fut in this ovagazine of OURS T sin su 
thnt there is rvons for material to satisfy 
both schools of thought, so let's end thix 
ancient argument of Olitimer vs. News: 
comer. 


W. Kirkwood 
VEAAEQ 
Box 211, Flin Flon, Mat 
Editor, XTAL: 
~. » have u Hullierafter SX 18 (Sky 
Challenger) und have been doiur a tot 
of listening on ten during the noon hour. 
So fay, must say the band sounds very 
good here. All W Districts have been 
heard and W6's operating portable from 
Huwaii with RS signals on fone. Most 
often hear W6 und the band opens uj 
then the eaat coast volls in. The only: V 
so far is VEARO with RO sigs. 

‘Am nearly all set to go myself soon as 
1 wet an OK on my eall to use here then 
will temporarily 
RKB9 final 46 class B on 28002 KC Fone 
and CW, 

As my family ave all living in Toronto 
would appreciate call or reports from. 
anyone down there and if possible to a 
runge: sked so that T could talk to the 
folks back home 

XTAL is off to 2 good start 
again and looks biger and better than 
ever. Congrats OMs und Keep up the 
good work, 


Tack Spall, VEBER 
RC. CS. 
Whitehorse, YT 


E have followed with considerable in. 
terest your last. two or three Istues of 
XTAL and please allow me to congratu- 
late sid of you on the elitorial staff for 
doing a swell job. The magazine is really 
‘growing and so js the xssoelation. 

What are the chances of getting: a 
Communications Dept, sturted and ao 
Field Organization similar to ARRL, 
Yont sure hse a solid supporter right 
here in me on this score. 

1 guess this is about all 1 have at this 
end for now, 1 just coukin’t resist the 
temptation to deap you a line telling, you 
that I think that you are doing a swell 
job. and wishing: you all the suegess and 
Juek in the world for the future of this, 
‘OUR first all Canadian Asa'n, 

Ron d 


Sackville, NB, 
Editor, XTAL: 

Have just finished reading the copy of 
XTAL which you so kindly sent me this 
‘month. To put it mildly 1 was surprised 
to Tint that there existed in Canada a 
group of this type, ard ta see a magazine 
of the calibre of XTAL. Its formut, 
makeup and the scope of its articles are 
excellent and T wish to compliment you 
on your efforts, 

AS one who has long heen a proponent, 
of @ stromg Canadian anmteur body, 1 
think that you are doing a fine job to 
fulfil this need. . . . Please let me know 
if can be of any help. 

Bornurd J. Clancy, 
VEVAHD 
Lethbridge, Atta 


Editor, XTAL: 
“Enjoy yourselves to your maximum 
capacity, not like years azo when 4 man 
overload his frame suffer from reaction 
and then sometimes ehoke. Hil watts the 
(Cuntinged on psige 38) 
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Make Your Own 
TEST EQUIPMENT 


with [1(R\C) Special Resistor Kits 


IR.C. are prepared to assemble kits comprising the 
necessary resistors to make up any popular test equipment. 
For example in the September and October-November issues 
of Xtal, the Q meter by G. A. Richards was described and 
diagrammed. If you would like the kit of resistors for this Q 


meter write your jobber or to us direct. 


NEW I.R.C. SEMI-ADJUSTABLE 
RESISTOR IDEAL FOR HAMS 


This low priced, wire wound 
resistor with its phospor-bronze 
adjustable orm contact assures 
Precision accuracy. Resistance 
can be ‘fixed’ at any point by 
spot-soldering contact arm to 
anchor plate. Only 14” x 1” x 
4" thick, Rated at 1 watt 
in ranges of 50, 100, 200, 500, 
1,000, 2,000 and 3,000 ohms. 
Use it for calibrating, in Multi 
Testers, os a rheostat 


FREE—I.R.C. make up kits 
of the popular sizes of resistors 
of the types that you will find 


extremely useful. Three as- 
sortments are available—each 
sells for $12,00—the price of 
the resistors alone! If you or 
der a kit we give you ABSOL 
UTELY FREE an ALL-METAL 
Resist-O-Cabinet containing 
four large drawers with seven 
compartments in each, 11"! 
long x 54" deep x 54” high. 
Order your $12.00 kit today 
and get a FREE cabinet— 
evailable at your local jobber. 


—< nt 


@ potentiometer or where resistance must be 


adjusted to a specific value. Order from your jobber today. 


INTERNATIONAL RESISTANCE  ——— 
LIMITED 
11 King St. West, Toronto 
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ANTENNA CIRCUIT DESIGN 
(Continued from page 14) 


Harmonic Suppression 
‘The pi circuit has jood harnionie at- 
tenuntion properties beeause it normally 
thas to shunt eapacities which wet as hy 
pass condensers at harmonic frequencies 
because their reactances to harmonies are 
low. ‘This property ean be further en- 
hanced by using a combination af series 
inductance und capacity in plee of a 
single condenser, as shown in Fig. 15, 

Bach of these composite cirenits is 
Series resonant at the harmonic. fre- 
quenoy, but present a eapacitive reac- 
tance ns required by the original design 
fat the funulaniental frequeney, They are 
designed as follows: 

1, Brom Fig. 10-find values of Cx and 
ce in minfde and Lh in microhenries, ax 
hofore. 

2. Then Lh = Ki Lb microhenries. 

Ch = Ks Ca mmfds. 
(0.888.for 2nd harmoni 
0.325 for Sra harmon 
75 for 2nd harmonic, 


LANGFORD'S | 


where Ky 
K 


It is quite practical to ds 
put leg to eliminate the 2nd harmo 
‘and the output leg to eliminate the ard 
harmanie ani still obtain good matching. 


Figs o 


Other Applications 
The pi eirenit ean be used to mateh 3 


Marconi type antenna if additional ton- 
ing reactance fs included in the antenna 
cirevit proper, as shown in Fig, 18 (a) 
and (i). 

Gitwuit (a) is used for antenmias from 
4 to 12 wave high where antenna reaet- 
ance is positive, and eizeuit af (b) for ane 
tennae less than 4 wave high where re- 
aclance is negative. ‘The antenna voning 
reactance I, or © neutralizes the reaet- 
ance of the antenna and leaves its re 
ance to be matched by the pi ia the nor 
‘mal manner. For vertical antennas hay 
inne am electrical height of exactly 
wave, ueither © nor L are requised. and 
the antenna may be connected directly to 
Ie pl creuit because the antenna imped 
ance is approximately 36 oho resistance. 

A reactive Joad ean be matched direethy 
with the pi cteuit without using © or L, 
Shown in Pig. 16, but the exact design of 
the component values is outside the scope 
of this article 

1, The input Impedance to the pi cii= 
cuit fa designated RI herein because the 
type for small subscript Li was not 
available—Author. 

2. In Part 1 the dynamic load imped 
ance of the P.A. tube was designated RL. 
Instead of R sulweript L—Author, 
*XTAL, December, 1945, 


DEAR QM 
(Continued from. page 86) 

use of wiring in if it hertz the holder? 
With the proper contrat of input. it ix 
possible to enjoy every plate even if 
loaded on the heaviside and still have 
room for enrrents, nuts, and a Cig. «2 

‘So may your table layout be without 
Baraltel and, yours the happiest key wl 
dial oo earth!” 


VEAARH 
Kincaid, Sask. 
Faitor, XPAL: 

Befars 1 go 1 would Tike to mention 
that terrible subject radio. Many times 
‘oat here at Nanaimo T have heard with 
sigs R9 from away back in the vicinity 
‘of Chicago, and in several cases, as far 
as Florida, on 21 MC (approx).’ These 
were FM carviers and in view of the re- 
cent high frequency allocations I thought 
it worth a mention as having possibili- 


John 0. Bolt 
exVESAIF 
Nanaimo B.C. 
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Seal Circuits for Keeps 


with 
KESTER Rosin-Core SOLDER 


Makes clean, tight, lowecesistonce solder bonds in 
ne simple operation, Will nof couse corrosion, or 
injure: Insvianon, tes 
Use Kester Rosin-Core, the Solder used by lecding = 
ao, Manufacturers, 


KESTER SOLDER COMPANY 


Brantford, Ontario, Conede 


GREETINGS FROM: 
lesional 
fie: 


MEMBER STATION OF THE 


VEQPERATORS ASSOCIA 
From Coast- to - Coast in th 


» 


20 st. german ave’ K, BLEVIS Labs. 


CRYSTALS 


TORONTO, ONT, 
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Westinghouse 


RADIO TUBES 


The port radio tubes have played during 
the past six years is matched in depend- 
ability by the tubes now coming off the 
line for peace-time users of all types of 
Westinghouse electronic products, 


Canadian Westinghouse 
Company Limited 
HAMILTON ONTARIO. 
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“It's Wholesale 
for Savings 


A few of our regular monthly 

specials 

Kenyon shiolded filter chokes with hh 
‘volt. terminals. 10H. 225 MA 
Special $3.95, 

Hammond 9000 series variable con- 
‘denser 337 mmid. can be made 
into split stator! 5000 V. 

Special $6.95, 

Just Arrived! Now DeLuxe Dew-Key 
‘One of the finest semi-outomatic 
keys made. With cord and, plug. 
Net $16.75, Corrying case $4.50, 


WAR ASSETS TUBES 


807-—Speciel 65e 
8)3- Special $11.00 
526 Speelol $7,65 


SOCKETS 

RCA miniature for 900 end 9000 
series tubes. Low loss mica filled 
Special 15e. JO for $1.29. 

‘Acom steotite sockets. Special 49«. 

Ro lene sockets lor 820s. Speciat 


OIL FILLED CONDENSERS 
wea Special $73 


MICAS 


Spee. 
2500 V: wk'g, Spee. 99 
6000 V. wk's: Spee. 9.95 


Hoallierofters Recsivers—Send is your 
‘order for preferred delivery. Terms 
required, 


‘Try us on your noxt order 
‘ond save 


ve 3x8" 


WHOLESALE RADIO CO. LTD. 


1133-35 BAY ST. 
TORONTO, ONTARIO 
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HAM-ADS 
Gould it be “The Glocier Eagle”? 


Precision crystals, mounted, $4 for 7 mei, 
35 for 14 me. Unmounted, $2.75 for T 
mmc. Specify frequency. ‘Also Eimacs, 
Hytrons, Gommatrons, All above material 
absolutely new. 3C23/24G Americon War 
Assets borgain for uh, $450, 6, C 
Chemish, “VESVC, General “Dely, St 
Catharines, Ont. 


XTAUs Hom-Ad rie is 25¢ per line 
Closing date fer capy 15th month preceding, 


DIAGNOSING THE WEATHER 
(Continued jrom page 45) 

ure therefore not definitely reliqhle as 

the sole eriterion for determining the 

presence of a diséuntinuity, 

On the other hand, as x cloud repre 
sents a volume of air that bears « eon- 
trast to its surroundings, it might re= 
fleet or refract radio waves in the same 
sense that a discontinuity plana iy pre- 
sumed to do so, Therefore, the presence 
‘of 4 layer of clouds covering: four-fifths 
for more of the sky is justification for 
helieving that: some sort of discontinu- 
ity existe aloft, 

While estimating the height of vlouds 
is a science in itself, the following 
tabulation will serve as’ a rough «1 

Full sunlight, yery light, Iney clouds 
10,000 to 15,000 fect above ground, 

Sun dimly visible, sky fairly tight, 
clouds patterned or like frosted glnss— 
6,000 to 10,000 fect, 

Sun not visible, slight pattern to 
clouds, light instorstices—1,500 to 6,000 
fevt, 

Sun not visible, sky ragged and dark 
elo 1,500 feet, 

Im conclusion, it must be appreeiated 
that weather analysis is far from an 
exact science as yet, and the foregoing 
is necessarily very Sketchy, but should 
enable an observer to determine the 
Bkelihood of discontinuity existing: in 
and if $0, ite approximate 


References: 

Aeronautical Meteorology, by Gregg. 
Pitman, 

Various Publications of the US, 
Weather Bureau. Supt. of Documents, 
Washington, D.C. 

Meteorology for Pilots, by Haynes. 
Supt. of Documents, Washington, D.C, 
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hallicrafters ravio 
Is Now on the Way! | 


NEW 
SX28A 
HALLICRAFTERS 
RECEIVER 


Precision receivers built by Mallicratters ore world famous. NOW 
they are available across Canada through Amateur Supply 
Houses. 


Special attention is being paid to Canadian requirements, in- 
cluding approval by the Canadian Stondards Association, and 
ALREADY models -20R, SX-25, SX-28A, S-36A and S-37 bear 
the C.5.A. Approval Label. 


DELIVERIES 


Deliveries of The Sky Champion (S-20R), offering top perform: 
‘ance at low cost, are beginning NOW to Radic Parts Distribu 
tors. Delivery of other C.S.A. approved models is expected in 
February or early March 


Sole Hallicrafters Representative in Conada 


Rocers Mavestic LiMiTED 
Toronto - Montreal 
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We Gain More 
and More Information 


Out of HAMFESTS 


Hamfests—those informal get-togethers of radio 
amateurs at which they sleuth down each others 
problems—made the title amateur a misnomer. 
Wherever hams meet, discussions develop around 
the performance or non performance, of their 
transmission equipment. 


Canadian General Electric offers a complete line 
of accessories to better broadcasting—including 


Receiving Tubes Copacitors 
Transmitting Tubes Insulating Materials 
Faerotubes: Tronstormers 


Industriol Tubes . 
Like) Portoakt Broadcasting Equipment 


Magnets Plastics 


HAMS everywhere agree that, for 
fine performance, accuracy, preci- 
sion and lasting service—they look 
for the G-E monogram on all radio 


equipment. 


CANADIAN GENERAL ELECTRIC 


